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EDITOR'S NOTE
The suggestion that illiterate mothers could readily learn to interpret growth charts of their infants and should be allowed to keep such charts ;in the home was initially greeted with scepticism and opposition by health professionals. However, actual experience in many different countries indicates that most mothers can readily distinguish the significance of a gain or loss in weight of their children from one weighing to the next. The following article from Papua New Guinea suggests that this generalization may be too optimistic. Since it is unlikely that Papua New Guinea mothers are less competent than those of other developing countries, the teaching method employed may have been the problem. Alternatively, this study may be more thorough. It is hoped that publication of this article will stimulate letters or other articles that will provide additional information on both the successes and limitations of using growth charts kept in the household as a guide and stimulus to the adequate feeding of the young child.
Poverty is the principal cause of malnutrition in the Third World (1) . Populations such as slum dwellers with limited economic self-sufficiency and poor housing are those most likely to be malnourished, and within these disadvantaged populations children of less than three years are most likely to suffer sickness, developmental retardation, or death (1, 21 . Nevertheless, organizations such as UNICEF consider that some cheap and simple technologies together with educational efforts can reduce child malnourishment and associated problems. The educational strategy favoured by UNICEF is to teach mothers to understand weight or height growth charts with the goal that such understanding will promote the mothers' involvement in the nourishment and health of their children. Surprisingly little effort has been made to study how mothers in Third World countries perceive such charts. Similarly, there is little evidence of evaluation of efforts to teach understanding and use of the charts to mothers (David Morley, personal communication, 21 April 1983).
A survey of mothers attending maternal and child health clinics in a Papua New Guinea city found that, while 81.5 per cent of mothers could correctly identify their own child's weight graph as either "good" or "not good, " only 34.5 per cent were able to label correctly four out of four varied "test" weight graphs (3). This suggests that mothers' accuracy in identifying trends in their child's development was not the result of knowledge of how to identify trends shown in the child's weight graph. The graph then was presumably not functioning to motivate mothers to participate in the nourishment of their children.
The mothers' understanding of the test weight graphs was not related to the nutritional status of their children. Malnourished children were more likely to have unemployed fathers, with the family living in selfbuilt homes. Nutritional status of children also tended to decline after 12 months of age. There was a relationship between the understanding of weight graphs and their children's nutritional welfare for mothers with children over the age of 12 months; mothers with children over this age were more likely to have well-nourished children if they correctly identified all of the four test weight graphs. This led to the conclusion that mothers of children at risk of poor nutrition were able to put their knowledge of nutritional deveIopment measured as accuracy in identifying weight charts -to work in improving their children's nutrition.
In the present study, the mothers and their children were followed up four months later, after some had received instruction in how to identify different examples of weight charts. The effects of this nutrition education we're assessed in terms of changes in mothers' accuracy in identifying test charts, and in terms of their children's nutritional development. 
METHOD
Subjects
One hundred forty-two women attending maternal and child health clinics with 143 children were interviewed again after a four-month survey. This sample represents 45 per cent of the mothers originally interviewed. At this second interview, 7.1 per cent of the children were 6 months of age or less; 33 per cent were in the age range 7 to 12 months; 20.4 per cent were 13 to 18 months old; and the remaining infants (39.4 per cent) were older than 20 months but less than five years old.
The majority (55.8 per cent) of the women interviewed did not know their own age. The mothers who did know their age tended to be younger; 64 per cent were less than 25 years. For 26.5 per cent of mothers this was the first child; overall the mothers had a mean 3.02 living children. Infant deaths were reported by 20 per cent of mothers. For 13.7 per cent, one child had died; 4.8 per cent reported the death of two children, and 1.3 per cent the death of three children. About a third (37.5 per cent) of mothers had no education; 42.3 per cent had some schooling but had not completed primary school. The remaining 20.1 per cent had graduated from primary school or had further education.
A large number of women were migrants into this major urban centre; 23.1 per cent were from other provinces. The mothers were all married; of their husbands, 31.2 per cent had work requiring education or training; another 57.2 per cent had unskilled work; and 11.1 per cent had no, or irregular, employment. The houses lived in by 73.8 per cent of mothers were self-built; the remainder lived in houses provided by employers.
Procedure
Four months before the survey women were asked to identify four test weight charts and their own child's chart as "good" or "not good" in terms of healthy development. Personal information and the weight and age of the child were also recorded. Mothers at two of the four clinics received individual training immediately after the survey to teach a discrimination between "good" and "not good" weight graphs. Training was provided by a white male or a Papua New Guinea female. The language of communication, as in the interview, was Tok Pisin (Melanesian Pidgin).
These mothers were shown paired black and white copies of photographs of two infants -one poorly nourished and one well nourished. The pictures and subsequent charts were arranged and presented such that order or placement could not be used as a clue to correct identification. The mothers were asked to identify the well nourished and the poorly nourished child by pointing. After correctly identifying two of the pairs of the pictures (all of the mothers were immediately successful on this task), they were shown pairs of weight graphs, showing good and poor nutritional development. Superimposed on the appropriate graphs were the previously present pictures of the well nourished and poorly nourished children. The mothers were asked to point to the marks on the weight charts to identify the well nourished and poorly nourished children. After succeeding in identifying two of these graph and picture pairs (as all did), the mothers were shown another set of pairs of weight charts of well nourished and poorly nourished children.
Smaller pictures of appropriately nourished infants were included on the chart, and close to the last weight mark the mothers were asked to trace the recorded weights for the well nourished and poorly nourished child. All mothers succeeded in correctly describing two pairs of charts. Next, mothers were shown weight charts in succession, each accompanied by small pictures separated from the weight chart. Each mother was asked to trace the record and to then describe the chart as showing a well developed baby or a poorly developing baby. If there were any mistakes the correct tracing and labelling responses were modelled. No mother mistakenly labelled more than one graph.
The next stage of the training was the showing of five successive charts without accompanying pictures. Again, the mothers were asked to trace the record and to describe the chart as showing a well nourished or poorly nourished child. Errors were corrected by the same modelling procedure. If a mother made two errors, the trainer went back to the previous stage of the training sequence that included pictures with the graph and proceeded through this stage to the charts presented without pictures. This training procedure resulted in all of the mothers being able to correctly identify five weight graphs without using clues from pictures. The procedure took about seven minutes for each mother.
The procedure used has been tried with young female school drop-outs and mothers attending a hospital maternal and child health clinic. The materials were developed with the assistance of a nutrition educator and a paediatrician, both with more than two years of experience with mothers and children in the city.
At one of the two clinics where mothers received this individual training, and also at a third clinic, the clinic staff received instruction on how to ask mothers to describe the meaning of the child's weight graph. This instruction took place immediately after the first survey had been completed for that clinic. The staff discussed why they should ask mothers to interpret weight charts, then decided how they would ask mothers. All staff then took turns at playing both the role of mother and clinic staff member talking to the mother and asking her about her child's weight graph. This training took about 30 minutes. A fourth clinic did not receive any training for mothers or for staff. The allocation of training is illustrated in table 1. This design can be described as quasi-experimental (4), since the opportunity to receive different training was not randomly allocated to different individuals but depended on what clinic was attended.
Follow-up
The follow-up survey was made at each health clinic four months after the first survey and training. Children's weights were recorded and the mother was presented with the four test graphs used in the first survey. Again, she was asked to describe the graphs as "good" or "not good. "
RESULTS AND DISCUSSION
Weight for Age
Children's weight for age (W/A) was calculated from the standard weight chart used in Papua New Guinea. Over the four-month period between measuring weights there were changes in children's W/A according to their age. Figure 1 shows mean changes in children's W/A for different age cohorts (each point represents a mean from 11 to 20 children). Children of 2 to 14 months are likely to deteriorate nutritionally over a four-month period. After 18 months children are likely to remain at a constant nutritional level. In attempting to measure a possible training effect, analysis of covariance (ANCOVA) was used because of group differences in W/A (children of the control group being significantly better nourished), analysis of variance produced between group difference (P < .001), and the high correlation between successive W/A measurements. As there were only small differences between treatment groups (see table 2), the comparison made (controlled for the children's previous W/A) was between the W/A of control group children and of all children in groups who received a training input, and also between W/A of younger (18 months or less) and older (19 months or more) children. Applying the F test, the training effect was insignificant (P < .90), as was the age effect (P < .22). There was no significant interaction between these variables. These results indicate that, despite changes in the mean weights of children, there was not a significant difference in weight loss between younger and older children. Children's W/A was consistent, although close to the minimum standard for W/A (80 per cent of the norm). The educational strategies attempted had no nutritional effect over the four-month period.
FIG. 1. Mean Changes in Children's Proportion of Standard Weight for Age over Four Months between First and Second Interview
Mothers' Accuracy in Identifying Test Charts
Mothers' accuracy in correctly labelling four test weight charts was measured in the two interviews. Means of group scores (table 3) do not show any treatment effect; the only trend noticeable is for group means to regress to a score slightly below three (of the maximum of four). There was no consistency in mothers' scores over the period between interviews (correlation between scores = .06). ANCOVA of accuracy scores (controlling for previous score) enabled comparison between the combined training groups and the untrained group and between mothers of younger (18 months or less) or older children.
The training effect was insignificant (P < .80) as the effect of children's age more nearly approached significance (P < .10). There was no significant interaction between these variables. These results indicate that the test graphs were not a reliable measure and that they were insensitive to the effect, if any, of training, but that mothers of younger children showed a trend towards a relative increase in their accuracy in labelling the test charts.
Changes in mothers' accuracy in correctly labelling development trends in their own child's weight chart were compared for training groups and the control group. Mothers in the training groups were 82 per cent accurate at first testing and 83 per cent accurate at the second test. The control group mothers showed a drop in accuracy from first to second test of 94 per cent to 76 per cent (a significant difference at the 1.6 per cent level, binomial test [5] ). It appears that the reduced accuracy of untrained mothers over the follow-up period is the result of a regression of this measure to the mean. Comparisons of mothers' accuracy in correctly identifying their child's weight chart between the first and second assessments were made for mothers of younger (18 months or less) and older children (19 months or more). Neither group showed changes in accuracy in identifying their child's weight chart over the period.
It seemed possible that changes in children's W/A motivated mothers to learn about weight charts. Cross tabulations were made between changes in children's W/A (improved or unchanged contrasted with worsened) and mothers' accuracy in correctly identifying test weight charts (mothers achieving a 100 per cent score [4/4] contrasted with the others) both at the first and at the second interview, At the first interview mothers of younger children (18 months or less) whose children would show reduced W/A over the following four months made up 53 per cent of the total group of mothers of younger children. The chi-square test showed that the proportion of women who could correctly identify ail four test charts (91 per cent) was significantly better (P < .05) than the proportion (76 per cent) of mothers whose children's W/A would not deteriorate. Perplexingly, at the follow-up test the difference between the groups had narrowed; mothers of W/A-reduced children were now 87 per cent accurate in contrast to 78 per cent for the mothers of children whose W/A did not decrease -a non-significant difference. There was no relation between this assessment of knowledge of weight charts for the mothers of older (19 months or more) children in terms of changes in children's W/A.
Mothers' accuracy in identifying their child's weight chart trends was cross-tabulated against changes in the child's W/A (improved or unchanged contrasted with worsened). No significant differences in accuracy were shown before or after changes in children's W/A.
To summarize, attempts to teach mothers about weight charts, either directly or indirectly, produced no changes in mothers' understanding of weight charts. Such teaching produced no changes in the children's nutritional status.
There was a tendency for mothers of younger children to become more accurate in identifying test weight charts. It was hypothesized that this was because these mothers were more sensitive to the meaning of weight charts because many of them had children who had worsened nutritionally over the follow-up period. However, comparisons of mothers whose children's W/A worsened with mothers whose children remained at a constant W/A or improved did not reveal any tong-term increase in the accuracy of mothers of at-risk children in identifying test weight charts or the weight charts of their own children.
These results indicate that weight charts achieve little in the way of motivating urban Papua New Guinea mothers to provide nourishment for their children. Despite the wide popularity of weight charts in nutrition education (Austin et al. [6] estimated that between 31 and 74 per cent of nutrition projects in Third World countries used weight charts), their role in involving mothers in assisting child development has not been demonstrated. It is possible that more participatory and group-oriented teaching methods than those described here would help mothers to become knowledgeable about, and active agents in, child development (7, 8) . Education that encourages a group identity should also promote regular clinic attendance. A participatory orientation could result in mothers reinforcing each other's understanding of nutrition and generating practical solutions to malnourishment.
